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Population growth: 1950 - 2010
Percent change in national population size between 1950 and 1980.
Percent change in national population size between 1980 and 2010.
Source: CELADE, 2010. 
Population growth: 2010 - 2070
Percent change in national population size between 2010 and 2040.
Percent change in national population size between 2040 and 2070.
Source: CELADE, 2010. Source: CELADE, 2010. 
Percent change in national population size between 2070 and 2100.
Percent change in national population size between 1950 and 1980.
Source: CELADE, 2010. 
Population in 2040 relative to population in 2010.
Population in 2070 relative to population in 2010.
Source: CELADE, 2010. 
Population in 2100 relative to population in 2010.
Source: CELADE, 2010. 
Population structure
1950: All societies are child abundant.
1980: The emergence of young adult abundant societies.
Source: CELADE, 2010. 
Population structure
2010: The emergence of middle-age adult abundant societies
2040: The emergence of elderly abundant societies.
Source: CELADE, 2010. 
Population structure
2070: The global spread of elderly abundant societies.
2100: The global dominance of elderly abundant societies
Source: CELADE, 2010. 
1950-1980: Percent change in GDP/capita due to age structure 
change.
1980-2010: Percent change in GDP/capita due to age structure 
hc ange.
Source: CELADE, 2010. 
2010-2040: Percent change in GDP/capita due to age structure 
change.
2040-2070: Percent change in GDP/capita due to age structure 
hc ange.
Source: CELADE, 2010. 
2070-2100: Percent change in GDP/capita due to age structure 
change.
1950-1980: Percent change in GDP/capita due to age structure 
hc ange.
Source: CELADE, 2010. 
5. Shifts in the global economy:
The rise of China, India, Brazil and Mexico.
─ Countries which in the last century which were 
characterized as having large but poor populations 
will emerge as major economic powers in the next 
decades.
─ By 2019, the economy of China will surpass that of 
the US.
─ By 2025, Brazil’s economy will be larger than 
Germany’s.
─ By 2028 Mexico’s economy will be larger than ,      
France’s.
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6. Emergence and global spread of Aged Economies.
─ Using data from the National Transfer Accounts 
project, we can estimate how much is consumed by 
the elderly relative to that consumed by children.  
─ We define an Aged Economy as one in which the 
amount of resources devoted to the elderly exceed 
that devoted to children.
─ Aged Economies are a recent phenomenon and will 
become the dominant feature of most economies 
around the world.
1980: No Aged Economies in the World.
2010:  23 Aged Economies.
Normal 
Economy
Aged Economy
Source: CELADE, 2010. 
Normal 
Economy
Aged Economy
2040: 89 Aged Economies.
2070: 155 Aged Economies.
Normal 
Economy
Aged Economy
Source: CELADE, 2010. 
Normal 
Economy
Aged Economy
2100: 193 Aged Economies.
Normal Economy
Aged Economy
Source: CELADE, 2010. 
1950: Percent of national population in urban areas.
1980: Percent of national population in urban areas.
Source: CELADE, 2010. 
2010: Percent of national population in urban areas.
2040: Percent of national population in urban areas.
Source: CELADE, 2010. 
2070: Percent of national population in urban areas.
2100: Percent of national population in urban areas.
Source: CELADE, 2010. 
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Urban trends
1950 2010
1950 and 2010: Percent of national population in urban 
areas in Latin America and the Caribbean.
Source: CELADE, 2010. 
Urban trends
2040: Percent of national population in urban areas in
Latin America and the Caribbean.
Source: CELADE, 2010. 
México City: socioeconomic indicators, 2000.
─ Correlation between
crowding, less
schooling years of head 
of household more ,  
adolescent pregnancy
and lower income level
of chief of household
Fuente: CEPAL 2011, La Hora de la Igualdad.
Greater Santiago: socioeconomic indicators, 2002.
─ Correlation between
crowding, less
schooling years of head 
of household more ,  
adolescent pregnancy
and lower income level
of chief of household
Fuente: CEPAL 2011, La Hora de la Igualdad.
Metropolitan Lima: socioeconomic indicators, 2000, 2007.
─ Correlation between
crowding, less
schooling years of head 
of household more ,  
adolescent pregnancy
and lower income level
of chief of household
Fuente: CEPAL 2011, La Hora de la Igualdad.
Gran Buenos Aires: Indicadores socioeconómicos 
seleccionados, 2001.
─ Correlación entre mayor 
nivel de hacinamiento, 
menos años de estudio, 
mayor porcentaje de   
madres adolescentes y
mayor tasa de desempleo 
del jefe de hogar.
Fuente: CEPAL 2011, La Hora de la Igualdad.
1990 - 2006: Average Annual Growth Rate of Selected Fast
Growing Cities in Latin America and Caribbean Region.
Source: Demographic Yearbook, Various Years 1990 - 2006.
Urban trends
2005 – 2010: Percentage change in slum proportions in selected 
countries in Latin America and the Caribbean (Estimated).
Source: UN-HABITAT, Global Urban Observatory, 2009.
Urbanization
1960 - 2005: Economic Growth and Urbanization in Latin America and the Caribbean.
Source: UNDESA, World Urbanization Prospects, 2007 revision - World Bank, World Development Indicators.
The ecological footprint of cities.
Accelerated urban growth combined with increasing poverty and low
investment in water supply will contribute to:
─ Water shortages in cities;
─ High percentages of the urban population without access to sanitation
services;
─ Absence of treatment plants;
─ High groundwater pollution;
─ Lack of urban drainage systems;
─ Storm sewers used for domestic waste disposal;
Occupation of flood valleys during drought seasons;─       
─ High impacts during flood seasons.
Source: IPCC AR4.  
Urban trends and forecasts in 
Latin America and the Caribbean
• High levels of urbanization and persistence of 
urban growth.
• Urbanization of poverty.
• Importance of urban economy in the 
macroeconomic context of the countries.
• Megacities are on the rise.
• The ecological footprint of cities.
• Infrastructure plays a key role in urban 
development.
Impacts of climate change in LA
Impacts of Climate Change in Latin America to a temperature rise of 2.5 ° C
(% of regional GDP)
Source: ECLAC based on Bosello, F., C. Carraro and E. De Cian (2010) “Market- and Policy-Driven Adaptation”. In: Bjørn
Lomborg (ed.), Smart Solutions to Climate Change: Comparing Costs and Benefits. Cambridge University Press, pp. 222-277.
Impacts of climate change on the 
agricultural sector: CA
Impact of changes in precipitation and temperature on 
agriculture output
(Average index, 1999-2001=100, °C and mm of precipitation)
Impact of changes in precipitation and temperature on grain 
output
(Average index, 1999-2001=100, °C and mm of precipitation)
Agricultural output index and temperature 
(Average index, 1999-2001=100 and °C )
Agricultural output index and precipitation
(Average index, 1999-2001=100 and  mm )
Source: ECLAC, 2011, The Economics of Climate Change in Central America, 2011 Technical Report
Summary of the impacts of climate change on the 
agricultural and forestry sectors
Notes: NCAR: National Centre for Atmospheric Research, wettest scenario. CSIRO: Commonwealth Scientific and Industrial Research Organization, driest scenario.
Internal renewable water is the water (surface runoff plus net groundwater recharge) available from precipitation falling on a study area. Irrigation water requirement is the amount of water needed to
grow irrigated crops without water stress. Irrigation water consumption is the water actually used by irrigated crops. The ratio consumption to requirements is called irrigation water supply
reliability, the smaller the ratio, the greater the water stress on irrigated crops yields.
Source: ECLAC based on Nelson, Gerald C., Mark W. Rosegrant, Jawoo Koo, Richard Robertson, Timothy Sulser, Tingju Zhu, Claudia Ringler, Siwa Msangi, Amanda Palazzo, Miroslav Batka,
Marilia Magalhaes, Rowena Valmonte-Santos, Mandy Ewing, and David Lee (2010) “The Costs of Agricultural Adaptation to Climate Change”, The Global Report of the Economics of Adaptation
to Climate Change Study. The World Bank Discussion Paper No. 4.
Impacts: Biodiversity
Holdridge life zone map in Latin America with present climate and double CO2 future            
climate.
Present Double CO2
Source: Own elaboration with IIASA(1990) data
Impacts: Biodiversity
Climate change and economic impacts in biodiversity Latin America        
Holdridge Life Zones (HLZ)
Average value
($USD/
HLZ value in 
present 
(millions of $
HLZ value in 
present with 
dobling CO2
Economic loss 
(millions of $ 
Economic loss 
(%)Numbe Name Ha-1)
   
USD)
(millions of $ 
USD)
USD)r
1 Polar desert 94.22 3,268.36 1,506.35 1,762.01 53.91
10 Boreal rain forest 106.25 2,562.24 846.94 1,715.30 66.95
11 Cool temperate desert 56.09 1,573.13 872.39 700.74 44.54
12 Cool temperate desert scrub 117.00 3,074.66 2,071.68 1,002.98 32.62
13 Cool temperate steppe 90.73 3,330.86 3,123.75 207.11 6.22
14 Cool temperate moist forest 86.32 2,641.81 3,000.73 -358.92 -13.59
15 Cool temperate wet forest 62.77 948.63 1,543.94 -595.31 -62.75   
19 Warm temperate thorn steppe 108.86 5,869.35 1,969.78 3,899.57 66.44
20 Warm temperate dry forest 171.46 17,692.77 6,302.91 11,389.85 64.38
21 Warm temperate moist forest 130.58 7,716.84 3,061.08 4,655.76 60.33
26 Subtropical thorn woodland 128.56 6,844.17 10,144.97 -3,300.81 -48.23
27 Subtropical dry forest 196 84 51 972 92 35 614 67 16 358 24 31 47  . , . , . , . .
28 Subtropical moist forest 263.70 169,873.44 132,482.67 37,390.76 22.01
29 Subtropical wet forest 77.06 2,563.23 2,000.64 562.59 21.95
34 Tropical very dry forest 77.16 2,125.15 5,454.21 -3,329.06 -156.65
35 Tropical dry forest 101.32 27,803.89 41,680.92 -13,877.02 -49.91
36 T i l i t f t 140 72 34 353 18 56 069 00 21 715 82 63 21rop ca  mo s  ores . , . , . - , . - .
Total HLZ in South America 344,214.63 307,746.65 36,467.98 10.59
Source: ECLAC.
Expected climate change impacts and 
adaptation costs
Notes: The impacts of Climate Change in Latin America and the Caribbean to a temperature rise of 2.5 ° C come from Bosello, F., C. Carraro and E. De Cian (2010) “Market‐ and Policy‐Driven Adaptation”. In: Bjørn Lomborg
(ed.), Smart Solutions to Climate Change: Comparing Costs and Benefits. Cambridge University Press, pp. 222‐277. Total adaptation costs come from the World Bank (2010a) and Agrawala et al. (2010). The costs from the
World Bank study are for 2050, whereas the study of Agrawala et al. (2010) is for 2105 (see Table 18 and Table 21 in the appendix). Coastal costs in the AD‐WITCH model include human settlement improvements. The costs of
coastal protection comes from Deke et al. (2001), Tol (2002), Nicholls (2007) and UNFCCC (2007), these studies considered a 1 meter sea level rise except for Nicholls (2007) which consider a sea level rise of 44.4‐52.7 cm by
2080 (see Table 20 in the appendix). The costs for natural ecosystems come from James et al. (2001) and Vreugdenhil (2003) (see Table 16). Adaptation cost for agriculture and water comes from World Bank (2010a) and
Agrawala et al (2010). The costs from the World Bank study are for 2050, whereas the study of Agrawala et al. (2010) is for 2105 (see Table 18 and Table 21 in the appendix).
Agriculture: Adaptation
Adaptation measures in the agriculture sector
I. Production 
a. Crop mix and livestock  
b. New crops development 
c. Farm production and practices 
d. Expansion of arable land
e. Changes in agricultural spatial distribution 
f. Harnessing topographical features 
g. Intensification of the use of inputs: fertilizers, irrigation 
h. Adoption of new technologies 
II. Management practices
a. Income and activities diversification 
b. Water management 
c. Management innovations 
d. Timing of operations 
e. Financial management  
f. Diversification enterprises 
III. Public policy 
a. Insurance programs 
b. Infrastructure 
c Assistance programs.  
d. Trade policies 
IV. Society 
a. Research  
b. Information systems 
c Awareness.  
 
Source: ECLAC, based on Agrawala, S. and S. Fankhauser (2008) “Economic aspects of adaptation to climate change: costs, 
benefits and policy instruments”. OECD Publishing and Mendelsohn, R. O. and A. Dinar (2009) 
Effectiveness of adaptation
Note: Extensive adaptation measures in Yates and Strzepek (1998) includes large shifts in planting dates (>1 month), increased fertilizer applications and new investment in irrigation. Full adaptation
in Butt, et al. (2006) includes crop mix, market adaptation measures, and heat resistant varieties.
Source: ECLAC based on Butt, et al. (2006); Reilly, et al. (2001); Njie, et al. (2006); Tan and Shibasaki (2003); Adams, et al. (2003); Styczyinski, et al. (2000); and Yates and Strzepek (1998).
Agriculture: Adaptation
Determinants of best management Factors influencing the adoption of    
practices in agriculture in the US, selected 
studies
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Source: ECLAC, based on OECD (2012). Knowler, Duncan and Ben Bradshaw
(2007), “Farmers’ adoption of conservation agriculture: A review and synthesis
of recent research,” Food Policy, vol. 32, No. 1, February.
ns gn cant re at ons ps n stu es.
Source: ECLAC, based on Prokopy, L. S et al. (2008), “Determinants of
Agricultural Best Management Practice Adoption: Evidence from the
Literature,” Journal of Soil and Water Conservation, vol. 63, No. 5,
September 1.
Adaptation: Biodiversity
Adaptation measures in the biodiversity    
I. Resource management: Land, soil and water 
a. Increase of protected areas  
b. Improve representation and replication within protected-area networks  
c Improve management and restoration of existing protected areas to facilitate resilience.           
d. Design new natural areas and restoration sites  
e. Incorporate predicted climate-change impacts into management plans, programs, and 
activities  
f. Manage and restore ecosystem function 
II. Direct Management
a. Focus conservation resources on species that might become extinct 
b. Translocate species at risk of extinction 
c. Establish captive populations of species 
d Reduce pressures on species from sources other than climate change.          
III. Regulations 
a. Improve existing laws, regulations, and policies  
b. Protect movement corridors, stepping stones, and refugia 
IV. Economic incentives
a. Environmental taxes 
V. Planning and research 
a. Enhance monitoring programs 
b. Develop dynamic landscape conservation plans 
E ildlif d bi di i d
Source: ECLAC based on Mawdsley, Jonathan R, Robin O’Malley and Dennis S Ojima (2009), “A Review of Climate‐Change Adaptation 
Strategies for Wildlife Management and Biodiversity Conservation,” Conservation Biology, vol. 23, No. 5, October 1.
c. nsure w e an  o vers ty nee s 
 
Adaptation: Biodiversity
Recommendation for climate change adaptation strategies for biodiversity management        
(number of times cited)
Source: ECLAC based on Heller, Nicole E. and Erika S. Zavaleta (2009), “Biodiversity management in the face of climate change: A review of 22 years of
recommendations,” Biological Conservation, vol. 142, No. 1, January.
Adaptation: Water sector 
Adaptation measures in the water sector
I. Supply side measures 
a. Supply enhancement 
i. Building new storage capacity 
ii Prospecting and extracting ground water in a sustainable way
     
.         
iii. Loss reduction (leakage control; conservation plumbing) 
iv. Removing invasive species from water storage 
v. Rainwater harvesting 
vi. Water transfers 
vii. Risk management to deal with rainfall variability
viii. Water allocation (e. g. municipal vs. agricultural) 
ix. Desalinization 
II. Demand side measures 
R d i d da. e uc ng eman
i. Water permits 
ii. Water pricing 
iii. Taxes 
b. Efficient use of water    
c. Recycling, 
d. Changing usage patterns, 
e. Importing water-intensive products, 
f. Increased use of rainfed agriculture,  
f k
Source: ECLAC based on Agrawala and Fankhauser (2008).
g. Use o  water mar ets.
Adaptation: Coastal zones
Coastal length and level of protection     
(thousand kilometers and percentage)
Source: ECLAC, based on Tol (2002).
Emissions drivers
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Key variables for energy related CO2 
emissions, growth rates 1980 - 2007
1980-1990 1990-2000 2000-2007 1980-2007
World
Emissions 1.5 0.9 3.1 1.7
GDP 3.2 2.9 4.0 3.3
Population 1.7 1.4 1.2 1.5
Energy 1.9 1.3 2.6 1.9
Latin America and 
the Caribbean
Emissions 1 8 2 6 2 6 2 3. . . .
GDP 1.3 3.3 3.5 2.6
Population 2.1 1.9 1.3 1.8
Energy 2.1 2.8 2.9 2.6
Republic of Korea
E i i 6 0 6 2 1 9 5 0m ss ons . . . .
GDP 8.7 6.1 4.7 6.7
Population 1.2 0.9 0.4 0.9
Energy 7.2 6.2 2.2 5.5
I di t 2007 L ti A i R bli f Kn ca or, a n mer ca epu c o  orea
Population  
(millions) 550.9 48.5 
GDP per capita  
(2005 international dollars) 9,597 25,021 
Energy intensity 
(k f il i l $1 000 GDP) 135 183g o  o  equ va ent per ,  
CO2 to energy ratio 
(kg of CO2 per kg of oil equivalent energy use) 2.2 2.3 
CO2 
(Kilotons) 1,542,035 502,794 
CO2 per capita 
(tonnes) 2.8 10.4 
Energy intensity
Source: Author calculation based on World Development 
Indicators, Washington, DC: World Bank Group.
Carbon intensity of energy use
Source: Author calculation based on World Development Indicators, Washington, DC: World Bank Group.
Emissions trends, 2008 - 2050
Scenario Population GDP per capita EnergyIntensity
CO2 to
energy use
CO2 
emissions
growth
CO2 
emissions
(Gt)
CO2 
emissions per 
capita (tons)
BAU 0.6% 1.7% -0.1% -0.2% 2.0% 3.6 5.1 
Optimistic 0.6% 1.7% -0.2% -0.4% 1.7% 3.2 4.5 
Pessimistic 0.6% 1.7% 0.0% 0.0% 2.4% 4.1 5.8 
Comparative
Optimistic 0.6% 1.7% -0.2% -1.3% 0.8% 3.1 4.4 
Comparative
Pessimistic 0.6% 1.7% 0.0% 0.0% 2.4% 5.8 8.2 
New 
technology 0.6% 1.7% -0.2% -1.3% 0.8% 2.2 3.1 
Emissions trends, 2008 - 2050
Gigatons
120
Water stress and flooding forecasts. 
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Uruguay: Total cost of the impacts of climate change 
up to 2100
(P t f GDP 2008)ercen age o  , 
Discount rate: 0 5% Discount rate: 2% Discount rate: 4%  ,     
Sectors A2 B2
Average 
of 
scenarios A2 B2
Average 
of 
scenarios A2 B2
Average 
of 
scenarios
Agriculture 20,0 -41,3 -10,7 2,8 -20,4 -8,8 -2,8 -9,6 -6,2
Energy 64,0 37,4 50,7 27,3 16,4 21,9 10,8 6,6 8,7
Turism -0,3 -3,0 -1,6 -1,5 -2,3 -1,9 -1,5 -1,5 -1,5
Water resources 2 5 2 3 2 4 1 3 1 1 1 2 0 6 0 5 0 6 , , , , , , , , ,
Coastal 
resources 8,5 6,1 7,3 3,2 2,1 2,6 1,0 0,6 0,8
Biodiversity 16,9 12,1 14,5 11,2 5,6 8,4 7,4 2,1 4,8
Disasters 36,0 11,7 23,9 17,0 5,3 11,2 7,8 2,2 5,0
Subtotal 147,7 25,3 86,5 61,3 7,8 34,6 23,2 1,0 12,1
Indirect 130,8 25,5 78,1 68,7 9,7 39,2 26,9 -0,6 13,1
Totals 278,5 50,8 164,7 130,0 17,4 73,7 50,2 0,4 25,2
Grape: productivity changesWheat productivity changes
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Chile: Changes in net income of agriculture 
and forestry sector (scenario a2)
Economic Impact of Climate Change in Central America
A i lt t b 2100 d B2 i
Net present value of GDP 2008 under various discount rates
gr cu ure cos s y  un er  scenar o
Año 
Tasa de descuento 
0,50% 2,0% 4,0%  
2020 0,24 0,22 0,19  
2030 1,60 1,31 1,01  
2050 3,00 2,15 1,45  
2070 5,17 3,13 1,79  
2100 7,30 3,80 1,94  
Valor presente neto del PIB 2008 con varias tasas de descuento
Agriculture costs by 2100 under A2 scenario
Tasa de descuento 
Año 
0,50% 2,0% 4,0%  
2020 1,28 1,20 1,11  
2030 2,48 2,11 1,75  
2050 3,70 2,86 2,14  
2070 5,18 3,53 2,39  
2100 11,13 5,40 2,80  
Additional challenges of CC: short and 
long run
• Long run.
– Protect the level and pace of development.
– Protect continued access to NNRR
• International scenarios and strategies of access.
• National defense strategies.
• Short run
– Adaptation of producers and of productions
– Adaptation of consumers
– Rebalancing the territories
Forecasting and adapting to changes in the
production function under physical changes:
• Spatial changes in inputs:  water, temperature and extreme 
events.
• Spatial changes of means of production:  roads, networks, 
ports, fuel ducts, shorelines. 
• Estimations of territorial resilience and non resilence. 
• Territorial responses under sectoral governments. s.
Forecasting economic challenges and 
adaptation
• Forecasting supply volatility and compositional changes. 
• Anticipating different impacts and opportunistic competition. 
• Anticipating food shortages locally nationally and systemic,  .
• Forecasting and programming of adaptation expenditures
– Public
pri ate– v
• Public policy supports (emergencies funding, oportunistic
spending and externalities displacements)
• Institutions to face volatility (managing externalities and risk, 
trade mechanisms, insurance mechanisms, stabilization
mechanisms) Changes of inputs linked to mitigation
(agrochemicals and transport decoupling) 
Forecasting demand volatility:  
• Buyers and their income variance.
• Buyers with mitigation obligations.
Efectiveness indicators. 
• Core issue
– Is there a point in making out the incremental costs of climate change vis a vis the
development gap?
– The point of forecasting:  Aproximated vectors linked to concrete action. 
• Effectivenes indicators.
– physical
– Physical and their valuation
– Purely economic
• Damages and lossess?
• Potential GDP?
D f i dit i GDP?• e ens ve expen ures n 
• Changes in integrated national accounting?
• How to prioritize:Cómo priorizar (problemas generales de la economía):     
– BAU
– Cost-effectiveness under full costing, life cycle, low discount rates and changes in 
PNV/IRR
– Including job multipliers, international trade and avoided imbalances. 
